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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.  C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  inspections.  Detailed  investigation  and  analyses  involving  topo¬ 
graphic  mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition  of 
the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  inspection 
along  with  data  available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  frequent  Inspections  can  unsafe  conditions  be  detected 
and  only  through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  guidelines,  the 
spillway  design  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its  general 
condition,  and  the  downstream  damage  potential. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITION 
AND 

RECOMMENDED  ACTION 


NAME  OF  DAM: 


SIZE: 


HAZARD  CLASSIFICATION: 


OWNER: 


STATE  LOCATED: 


COUNTY  LOCATED: 


STREAM: 


DATE  OF  INSPECTION: 


Mountain  Shadow  Lake  Dam 
NDI  ID  No.  PA  00244 
DER  ID  No.  19-80 

Small  (20  feet  high;  360  acre-feet) 
High 

Messrs.  Corradinl  and  Buchanan 
Bloomsburg,  PA 

Pennsylvania 

Columbia  County 

Beaver  Run 

2  December  1980 


— /  The  visual  inspection  and  review  of  available  design  and  construction  data 
indicate  that  Mountain  Shadow  Lake  Dam  is  in  fair  condition.  The  primary 
deficiency  noted  during  the  inspection  was  the  lack  of  rock  protection  for  the 
spillway  discharge  channel  along  the  downstream  toe  of  the  embankment. 

The  hydrologic  and  hydraulic  computation  indicate  that  the  combination  of 
reservoir  storage  and  spillway  discharge  capacity  will  pass  92%  of  the  PMF 
prior  to  overtopping  the  embankment.  Therefore,  the  spillway  for  Mountain 
Shadow  Lake  Dam  is  considered  to  be  adequate. 


v 

delay* 


\T" 

It  is  recommended  that  -the  following  actions  be  taken  by  the  owner  without 

1  I  ~f,  j  . 


in 


MOUNTAIN  SHADOW  LAKE  DAM 


1.  Restore  the  riprap  in  the  spillway  discharge  channel  to  design 
condition. 

2.  Assure  that  the  outlet  gate  control  is  properly  secured  against 
tampering  by  unauthorized  personnel. 

3.  Develop  a  formal  surveillance  and  downstream  emergency  warning  system 
for  use  during  periods  of  high  or  prolonged  precipitation. 

4.  Prepare  an  operation  and  maintenance  manual  or  plan  for  use  as  a  guide 
in  the  operation  of  the  dam  during  normal  and  emergency  conditions. 

5.  Develop  a  schedule  for  regular  inspection  and  routine  maintenance  of 
the  dam  and  appurtenances. 


APPROVED  BY: 

DEPARTMENT  OF  THE  ARMY 

BALTIMORE  DISTRICT,  CORPS  OF  ENGINEERS 


Colonel,  Corps  of  Engineers 
District  Engineer 
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PHASK  l  INSPECTION  REPORT 


NATIONAL  DAM  INSPECTION  PROGRAM 


MOUNTAIN  SHADOW  LARK  DAM 

NOT  ID  No.  PA  00244 
DER  ID  No.  19-BO 


SEC T ION  1 

PROJECT  INFORMATION 


1.1  General. 

a.  Authority.  The  Darn  Inspection  Act,  Public  Law  92~i(>7,  autnorizo' 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  i  littute  a 
program  of  inspection  of  non-Fedoral  dims  throughout  the  United  States. 

b.  Purpose.  The  purpose  of  this  inspection  is  to  determine  if  the  dam 
constitutes  a  hazard  to  human  life  and  property. 

1 . 2  Description  of  Project. 

a.  Description  of  Dam  and  Appurtenances.  Mountain  Shadow  Lake  Dan  is 

an  earthflll  structure  approximately  20  feet  high  and  550  feet  in  length. 
Including  spillway.  The  facility  is  provided  with  an  uncontrolled, 
rectangular  shaped,  concrete  spillway  located  near  the  left  abutment.  The 
spillway  has  an  ogee  weir  100  feet  in  length  with  a  low  flow  notch  20  feet 
long  and  2  feet  deep.  The  low  flow  notch  is  equipped  with  wooden  flashboards 
(See  page  C-  _ ,  photograph  Appen  lx  C). 

The  outlet  works  consist  of  a  24-inch  diameter  reinforced  concrete 
pipe  which  discharges  at  the  downstream  toe  of  the  embankment  near  the 
original  stream  bed.  Flow  through  this  conduit,  is  controlled  by  a  manually 
operated  sluice  gate.  The  gate  operating  mechanism  is  located  at  the  crest  of 

the  dam. 

b.  Locat  ion.  Beaver  Township,  Columbia  County 

U.S.G.S.  '<uadrnn,’ I  e  -  W.ivurt,  Pa, 

Latitude:  40°  58',  Longitude:  76°  14. , 

Ref.  Appendix  N,  >’ !  iter.  (  i  t. 

c.  Size  Glassification:  Smell-  :!e  i  dt.  -  '’0*4  ,:et  ,  Sr  .rare  -  Tf>0  - 

feet. 


t 


d.  Hazard  Classification:  High  (Ref.  Section  3.1.e.). 

e.  Ownership:  Mr.  Damyon  Corradini  and  Dr.  Buchanan,  R.D.  3, 
Bloorasburg,  Pa.  17815. 

f.  Purpose:  Recreation. 

g.  Design  and  Construction  History.  The  existing  dam  was  constructed 
in  1977  overtop  an  older  dam  (Pine  Lake  Dam)  which  had  been  built  around  1954 
without  the  required  permit  from  the  Pennsylvania  Department  of  Environmental 
Resources  (PennDER). 

The  embankment  of  the  older  dam  was  tested  for  stability  and 
suitability  of  material  as  part  of  the  design  of  the  new  structure. 

The  design  of  the  new  embankment  and  spillway  was  performed  by  Ebeco 
Associates,  Inc.,  Hazleton,  Pa.  Refer  to  Appendix  E,  for  details. 

The  new  facility  was  built  by  National  Recreational  Communities,  Inc.,  but  is 
currently  being  purchased  by  Mr.  Damyon  Corradini  and  Dr.  Buchanan,  both  of 
whom  own  property  adjacent  to  the  lake. 

h.  Normal  Operating  Procedures.  There  are  no  formal  operating 
procedures  for  the  dam  at  the  present  time.  It  was  reported  by  one  of  the 
prospective  owners  that  a  local  resident  had  recently  opened  the  outlet  gate 
to  its  maximum  extent,  causing  an  almost  total  drawdown  of  the  lake  before  the 
gate  was  closed. 

Under  normal  conditions  water  flows  over  the  spillway  and  through 
the  outlet  works,  which  is  usually  left  partially  open.  The  PennDER  permit 
for  this  dam  requires  a  minimum  discharge  of  0.4  cfs  be  maintained  at  all 
times.  Excess  inflow  passes  over  the  spillway. 

1.3  Pertinent  Data. 


a.  Drainage  Area  (square  miles). 


From  files:  2.68 
Computed  for  this  report:  2.60 
Use:  2.60 

b.  Discharge  at  Damsite  (cubic  feet  per  second). 

Maximum  known  flood  unknown 
Outlet  works  @  normal  pool  (El.  942.0)  40 
Outlet  works  with  maximum  pool  (El.  947.0)  53 
Spillway  with  maximum  pool  (El.  947.0)  4,250 
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c.  Elevations  (feet  above  msl.) 


Maximum  pool  (top  of  dam) 

Design  conditions  948.0 

Existing  conditions  (low  point)  947.0 

Spillway  crest  (Normal  Pool) 

Design  conditionj  942.0 

Existing  conditions  942.0 

Downstream  invert  of  outlet  works  933.2 

Streambed  at  toe  of  dam  927.0 

d.  Reservoir  Length  (miles). 

Spillway  crest  (El.  942.0)  1.0 

Maximum  pool  (El.  947.0)  1.5 

e.  Storage  (acre-feet). 

Spillway  crest  (El.  942.0)  107.0 

Maximum  pool  (El.  947.0)  360.0 

f .  Reservoir  Surface  (acres). 

Spillway  crest  (El.  942.0)  35.0 

Maximum  pool  (El.  947.0)  66.0 

g.  Dam. 

NOTE:  Refer  to  Plates  in  Appendix  E  for  plan,  sections  and  details. 


107.0 

360.0 


Length: 


Height: 


Top  Width: 


Side  Slopes: 


Earthf ill 


550  feet 


20  feet 


17  feet 


Upstream 

Downstream 


Zoning 


Cut~of f : 


IV  on  2H 

IV  on  3H  except  IV  on 
1.7H  near  right 
abutment 


Unknown 


Grout  Curtain: 


Unknown 


Outlet  Works 


Type : 

Length: 

Closure: 


Access : 

Spillway. 

Type: 

Length  of  Weir: 

Low  Flow  Notch  w/  Flashboards: 

Crest  Elevation: 

Approach  Channel: 

Downstream  Channel: 


One  24-inch  dla.  RCPP 
92  feet 

Sluice  gate  at 
upstream  side  of 
crest 

Manhole  on  crest 


Concrete  ogee  weir 
100.0  feet 

2'  deep  x  20'  long  in 
center  of  weir 

942.0  feet  (ogeecrest) 

Reservoir 

Concrete  slab  with 
riprap  downstream 


sectt't;  i. 


ENGINEERING  DATA 

2.1  Design.  A  reasonably  complete  file  of  design  data  is  available  for 
Mountain  Shadow  Lake  dam.  Data  available  includes  detailed  plans  and 
specifications,  a  report  of  soils  investigation,  and  a  hydrology  report. 

In  addition,  the  PennDER  files  include  a  construction  permit  application 
report  which  contains  a  brief  description  and  summary  of  the  design  aspects  of 
the  new  facility. 

No  design  data  was  found  to  exist  for  the  old  dam  which  had  been  located 
at  this  site. 

The  new  structure  appears  to  have  been  constructed  as  designed,  with  the 
exception  of  some  minor  changes  to  the  outlet  structure. 

2.2  Construction.  Construction  data  consists  of  inspection  reports  by 
PennDER  personnel  during  and  immediately  following  construction  of  the  new  dam 
and  various  related  correspondence. 

This  information  indicated  that  no  major  problems  were  encountered 
during  construction  and  the  dam  was  built  in  general  accordance  with  the 
original  design  approved  by  PennDER. 

2.3  Operation.  No  formal  records  of  operation  and  maintenance  are  known  to 
exist,  other  than  a  report  by  PennDER  in  June  1978  that  the  flashboards  had 
failed  as  designed  during  a  storm  event  the  previous  spring,  and  were 
subsequently  replaced.  It  was  noted  during  the  recent  Inspection  that  Mr. 
Corradini  had  added  some  additional  support  to  the  flashboards,  such  that  they 
may  not  function  as  originally  intended. 

2.4  Evaluation. 


a.  Availability.  The  available  information  for  the  existing  dam 
consisted  of  a  fairly  complete  set  of  design  details  including  plans, 
specifications,  hydrology  report,  soils  investigation  report,  and  PennDER 
permit  records. 

b.  Adequacy.  The  available  data,  including  that  collected  during  the 
recent  detailed  visual  inspection,  are  considered  to  be  adequate  to  make  a 
reasonable  assessment  of  the  dam. 


SECTION  3 


VISUAL  INSPECTION 


3.1  Observations. 


a.  General.  The  overall  condition  of  the  dam  and  appurtenances  is 
fair.  The  primary  deficiency  is  the  recent  removal  of  riprap  from  the 
spillway  discharge  channel  which  flows  along  the  toe  of  the  dam.  This  and 
some  minor  deficiencies  are  described  briefly  below.  The  visual  inspection 
checklist  and  field  sketch  are  provided  in  Appendix  A  of  this  report. 
Photographs  taken  during  the  inspection  are  reproduced  in  Appendix  C. 

The  reservoir  pool  was  approximately  0.5  feet  below  the  spillway 
crest  at  the  time  of  the  inspection  which  was  performed  on  2  December  1980. 
Present  during  the  inspection  were  one  of  the  prospective  owners  and  a 
representative  of  Ebeco  Associates,  designers  of  the  new  dam. 

b.  Embankment.  The  horizontal  alignment  of  the  dam  is  good  and  no 
signs  of  cracking  or  sloughing  were  observed.  The  maximum  variation  in  the 
vertical  alignment  of  the  crest  is  approximately  0.8  feet  with  the  low  point 
located  adjacent  to  the  right  spillway  wall.  The  crest,  downstream  slope  and 
the  upper  portion  of  the  upstream  slope  are  covered  with  grass  and  some 
weeds.  The  portion  of  the  upstream  slope  below  elevation  944.5  right  of  the 
spillway  is  protected  with  18-24  inch  rock  in  good  condition.  Some  minor 
damage  has  been  done  to  the  crest  and  downstream  face  by  a  small  bulldozer. 
Several  trees  ranging  in  size  from  2  inches  to  3  feet  in  diameter  are  growing 
at  the  downstream  toe  near  the  right  abutment.  Clear  seepage  estimated  at  1 
gpm  Is  exiting  from  the  hillside  of  the  right  abutment  approximately  20  feet 
downstream  of  dam.  The  source  Is  believed  to  be  a  spring  as  there  is  a  spring 
approximately  50  feet  away  that  is  flowing  at  about  3  gpm. 

c.  Appurtenant  Structures.  The  location  of  the  spillway  and  outlet 
works  are  shown  on  the  field  sketch  in  Appendix  A.  The  approach  to  the 
spillway  is  the  reservoir  and  is  clear.  The  spillway  consists  of  a  100  foot 
long  concrete  ogee  section  with  concrete  walls  extending  17  feet  upstream  and 
23  feet  downstream  of  the  weir  to  protect  the  embankment.  In  the  center  of 
the  weir  is  a  2  foot  deep  by  20  foot  long  notch  equipped  with  wooden  flash- 
boards  supported  by  five,  one  inch  Inside  diameter  pipes.  The  fir6t  23  feet 
downstream  of  the  weir  is  paved  with  concrete.  The  next  30-40  feet  is  lined 
with  18  to  24  inch  rock.  At  the  end  of  this  rock  the  discharge  channel  bends 
sharply  to  the  right,  then  narrows  and  runs  along  the  toe  of  dam.  All  the 
original  rock  protection  along  the  toe  of  dam  has  recently  been  bulldozed  off 
the  right  bank  and  bottom  of  this  channel  and  pushed  against  the  left  bank  in 
an  attempt  to  prevent  additional  erosion  of  the  left  bank.  This  work  was 
reportedly  done  without  the  knowledge  or  consent  of  the  owner.  In  the  present 
condition,  large  spillway  flows  could  erode  the  channel  bottom  and  toe  of  the 
dam.  This  poses  a  hazard  to  the  stability  and  safety  of  the  dam.  All 
concrete  within  the  spillway  area  is  in  good  condition  with  only  minor  surface 
cracking  of  the  right  spillway  wall. 
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The  outlet  works  consists  of  a  24-inch  diameter  reinforced  concrete 
pressure  conduit  through  the  dam  with  a  concrete  headwall  at  the  discharge 
end.  The  Intake  structure  was  not  observed  but  the  plans  show  it  as  a 
headwall  equipped  with  a  trash  rack.  Flow  through  the  conduit  is  controlled 
by  a  sluice  gate  which  is  housed  in  a  manhole  that  is  located  in  line  with  the 
upstream  side  of  the  dam  crest.  The  control  for  the  gate  is  on  top  of  the 
manhole  and  is  not  locked  or  secured  in  any  manner.  The  interior  of  the 
manhole  and  the  gate  proper  were  not  observed.  Flow  from  the  outlet  drops 
approximately  8  feet  over  12-15  inch  riprap  at  a  near  vertical  slope  to  the 
original  streambed.  The  outlet  structure  and  conduit  are  in  good  condition. 

d.  Reservoir  Area.  The  reservoir  slopes  are  moderate  and  partially 
wooded.  These  slopes  appear  stable  with  no  potential  for  a  massive  slide. 
There  is  no  residential  development  along  the  shoreline,  although  one  house  is 
located  adjacent  to  the  left  abutment. 

e.  Downstream  Channel.  One  dwelling  is  located  about  100  feet  from  the 
toe  of  the  dam.  The  first  floor  level  is  approximately  10  feet  below  the  top 
of  dam.  The  roadway  which  passes  just  upstream  of  this  house  crosses  Beaver 
Run  with  a  5  foot  high  by  18.5  feet  wide  box  culvert.  The  channel  has  flat 
side  slopes  for  approximately  one  mile.  The  channel  then  becomes  confined 
with  steep  side  slopes  and  crosses  Pa.  Route  339  in  the  Village  of  Shumans 
approximately  3.4  miles  downstream  of  the  dam.  Several  houses  are  adjacent  to 
the  stream  at  this  point.  Beaver  Run  then  flows  into  Catawissa  Creek  0.4 
miles  further  downstream.  The  downstream  development  is  shown  on  Plate  II  in 
Appendix  E.  Downstream  conditions  warrant  a  high  hazard  classification  for 
this  dam. 

3.2  Evaluation.  The  overall  visual  evaluation  of  this  facility  indicates 
that  the  dam  and  its  appurtenances  are  in  fair  condition.  The  primary  concern 
is  the  fact  that  the  rock  protection  in  the  spillway  discharge  channel 
adjacent  to  the  toe  of  the  dam  has  been  displaced.  High  spillway  flows  could 
erode  the  channel  and  toe  of  the  dam  and  create  a  hazard  to  the  safety  of  the 
dam.  In  addition,  the  control  for  the  outlet  works  sluice  gate  should  be 
secured  in  some  manner  to  prevent  unauthorized  use. 


SECTION  4 


OPERATIONAL  PROCEDURES 

4.1  Normal  Operating  Procedure.  The  lake  Is  maintained  at  spillway  crest, 
elevation  942.0,  with  excess  inflow  discharging  into  Beaver  Run.  The  24  inch 
concrete  conduit  pipe  is  normally  left  partially  open  to  maintain  the  minimum 
discharge  of  0.4  c.f.s.  In  the  center  of  the  100  foot  ogee  spillway,  a  20 
foot  long  section  of  wooden  flashboards  are  laid  horizontally,  to  a  height  of 
2  feet.  The  top  of  the  wooden  flashboards  is  even  with  the  ogee  spillway 
crest.  The  new  owner  has  strengthened  the  structure  and  it  is  doubtful  if 
this  structure  would  fail  as  designed.  No  formal  operations  manual  exists. 

4.2  Maintenance  of  Dam.  The  condition  of  the  dam  as  observed  by  the 
inspection  team  was  fair.  Basic  maintenance  such  as  keeping  the  spillway 
clear,  and  repairing  minor  flood  damage  is  performed  by  the  owner.  No  formal 
maintenance  manual  exists. 

4. 3  Maintenance  of  Operating  Facilities.  The  valve  on  the  outlet  works  is 
operated  on  an  irregular  basis.  Other  maintenance  is  performed  when  required. 

4.4  Warning  System.  No  formal  warning  system  exists. 

4.5  Evaluation.  Maintenance  of  the  facility  appears  to  be  insufficient  at 
this  time.  Formal  operation  and  maintenance  manuals  are  recommended  to  ensure 
that  all  needed  maintenance  is  identified  and  performed  regularly.  In 
addition,  a  formal  warning  system  for  the  protection  of  downstream  Inhabitants 
should  be  developed.  Included  in  the  plan  should  be  provision  for  around-the- 
clock  surveillance  of  the  facility  during  periods  of  unusually  heavy 
precipitation. 
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SECTION  5 


HYDRAULICS  &  HYDROLOGY 

5.1  Design  Data.  A  hydrologic  study  is  available  for  Mountain  Shadow  Lake 
Dam  which  includes  unit  hydrographs  and  flood  hydrograph  development. 

Detailed  plans  are  available  for  the  spillway  and  outlet  works  and  were 
reviewed  for  this  report. 

5.2  Experience  Data.  Records  of  reservoir  levels  and/or  spillway  discharges 
are  not  available.  The  dam  was  completed  in  1977  and  no  major  flooding  at 
this  facility  has  been  experienced.  Discussion  with  the  present  owner  indi¬ 
cated  that  in  January  1978  the  flashboard  structure  did  fail  as  designed.  The 
flashboard  structure  has  subsequently  been  strengthened  with  two  additional 
pins,  and  may  not  operate  as  intended.  No  other  records  oc  performance  are 
available. 

5.3  Visual  Observations.  On  the  date  of  the  inspection,  two  conditions  were 
observed  that  may  prevent  the  facility  from  operating  during  a  flood  event  as 
designed.  As  mentioned,  the  spillway  flashboards  have  been  strengthened  and 
may  not  operate  as  Intended  during  minor  flood  events.  However  during  a  major 
flood  this  would  be  of  no  significance  and  could  be  considered  negligible. 
Secondly  and  more  important,  the  spillway  exit  channel  has  been  stripped  of 
rock  protection.  The  rock  in  the  downstream  channel  has  been  moved  toward  the 
left  channel  bank.  See  field  sketch  provided  in  Appendix  A  for  location  of 
the  spillway  outlet  channel  and  its  relationship  to  the  embankment.  Large 
spillway  flows  may  create  scouring  in  the  unprotected  portion  of  the  outlet 
channel  and  cause  erosion  to  the  embankment  toe. 

5.4  Method  of  Analysis.  The  facility  has  been  analyzed  in  accordance  with 
procedures  and  guidelines  established  by  the  U.S.  Army  Corps  of  Engineers, 
Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic  evaluations.  This 
analysis  has  been  performed  using  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.S.  Army  Corps  of  Engineers,  Hydrologic  Engineering  Center, 
Davis,  California.  Capabilities  of  the  program  are  briefly  outlined  in  the 
preface  contained  in  Appendix  D. 

5. 5  Summary  of  Analysis. 


a.  Spillway  Design  Flood  (SDF).  In  accordance  with  the  procedures  and 
guidelines  contained  in  the  National  Guidelines  for  Safety  Inspection  of  Dams 
for  Phase  I  Investigations,  the  SDF  for  Mountain  Shadow  Lake  ranges  between 
the  1/2  Probable  Maximum  Flood  (PMF)  and  the  full  PMF.  This  classification  is 
based  on  the  relative  size  of  the  dam  (small),  and  the  potential  hazard  of  dam 
failure  to  downstream  development  (high).  Due  to  the  small  storage  (less  than 
400  acre-feet)  and  small  height  (approximately  20  feet)  the  SDF  selected  was 
1/2  PMF. 

b.  Results  of  the  Analysis.  Mountain  Shadow  Lake  was  evaluated  under 
near  normal  operating  conditions.  The  starting  lake  elevation  was  set  at 
spillway  crest,  elevation  942.0.  For  this  study,  the  flashboards  were  assumed 
not  to  fail  and  the  24"  outlet  conduit  was  assumed  obstructed,  thereby 
providing  a  conservative  discharge  rating.  The  dam  currently  has  5  feet  of 
freeboard,  from  ogee  crest  to  low  point  of  top  of  dam. 


Spillway  Capacity  at  top  of  dam 
Peak  PMF  Inflow 


4250  cfs 
5020  cf 8 


From  the  above,  it  can  be  concluded  that  a  potential  for  overtopping 
does  exist.  The  overtopping  analysis  (using  HEC-1DB)  Indicates  that  the 
discharge/storage  capacity  of  Mountain  Shadow  Lake  Dam  is  922  of  the  PMF. 

Since  the  SDF  for  this  dam  la  the  i/2  PMF,  Mountain  Shadow  Lake  Dam  will 
perform  adequately  at  the  SDF.  No  Breach  Analysis  is  required. 

5.6  Spillway  Adequacy.  Under  existing  conditions  Mountain  Shadow  Lake  Dam 
can  accommodate  922  of  the  PMF.  Since  the  SDF  for  this  dam  is  the  1/2  PMF, 
the  spillway  is  considered  adequate. 
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SECTION  6 


STRUCTURAL  STABILITY 
6. 1  Evaluation  of  Structural  Stability, 
a.  Visual  Observations. 


(1)  Embankment.  Visual  observations  of  Mountain  Shadow  Lake  Dam 
Indicate  that  the  dam  and  appurtenances  are  in  fair  condition.  The  dam  is 
constructed  of  random  earth.  The  surface  soli  Is  visually  classified  as  a 
slit,  ML.  It  has  a  17  foot  crest,  an  upstream  slope  2H:1V,  and  a  downstream 
slope  of  3H:1V  varying  to  1.7  H:1V  right  of  the  outlet  structure.  The 
upstream  face  of  the  embankment  to  the  right  of  the  spillway  has  been 
rlprapped  with  18-24  inch  rock  to  a  height  2.5  feet  above  the  spillway  weir 
elevation.  Clear  seepage  estimated  at  1  gpra  Is  exiting  from  the  hillside 
approximately  20  feet  downstream  of  the  right  abutment.  This  seepage  is 
believed  to  be  a  spring  as  there  is  a  spring  approximately  50  feet  away  that 
Is  flowing  at  about  3  gpm.  Several  trees  2  inches  to  3  feet  in  diameter  are 
growing  at  the  downstream  toe  near  the  right  abutment.  Minor  damage  has  been 
done  to  the  downstream  toe  along  the  right  side  of  the  spillway  channel  by 
someone  using  a  dozer  to  push  rock  from  the  channel  bottom  and  right  bank  to 
the  left  bank  of  the  channel  leaving  the  toe  of  the  dam  unprotected  from 
erosion  and  scour  by  discharges  through  the  spillway. 

(2)  Appurtenant  Structures.  The  outlet  works  is  operable  and 
appears  to  be  in  satisfactory  condition.  The  valve  Is  opened  slightly  to 
maintain  a  flow  In  Beaver  Run.  The  concrete  spillway  structure  is  in  good 
condition.  Seven  foot  long  seepage  cut-off  walls  extend  perpendicular  to  the 
spillway  walls  at  mid  embankment. 

b.  Design  and  Construction  Data. 

(1)  Embankment.  The  new  dam  was  built  In  1976-1977.  An  existing 
embankment  was  raised  approximately  8  feet  and  the  slopes  were  flattened. 
Design  data  for  the  new  dam  consist  of  a  soil  Investigation  of  the  old 
embankment,  hydrologic  study,  dam  and.  spillway  specifications,  and  several 
drawings  showing  a  typical  embankment  cross  section,  outlet  works  sections, 
spillway,  etc.  In  the  soil  Investigation  report  the  old  embankment  was 
evaluated  for  stability,  permeability,  and  soli  type.  Borrow  area  fill 
required  submittal  by  the  Contractor  for  testing  and  approval. 

Review  of  available  information  and  discussion  with  the  design 
engineer  Indicate  that  the  reconstructed  dam  was  designed  and  constructed  with 
reasonable  care.  The  design  engineer  was  frequently  on  site  to  monitor  the 
construction. 

(2)  Appurtenant  Structures.  Design  drawings  for  the  spillway  and 
outlet  works  were  available  and  reviewed.  A  difference  was  observed  between 
design  and  as  built  conditions  in  that  there  is  a  concrete  outlet  structure, 
rather  than  the  riprap  lined  stilling  basin  shown  on  the  drawings. 


1 1 


c.  Operating  Records.  No  operating  records  are  known  to  exist.  The 
flashboard  structure  did  fall  as  designed  in  January  1978. 

d.  Po8t~Constructlon  Changes.  PennDER  has  no  reported  changes  after 
the  new  dam  was  constructed.  The  spillway  flashboard  support  system  has  been 
modified;  however,  there  is  no  record  of  this  change. 

e.  Seismic  Stability.  Northeastern  Engineering  Company,  Inc.  did  a 
soil  investigation  of  the  original  embankment  and  state  that  the  new  dam 
should  be  stable.  Visually  the  dam  appears  stable.  The  dam  is  believed  to  be 
statically  stable  and  is  therefore  assumed  to  present  no  hazard  from 
earthquakes  as  it  is  located  in  Seismic  Zone  1. 


C 
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SECTION  7 


ASSESSMENT  AND  RECOMMENDATIONS 


7.1  Dam  Assessment. 


a.  Safety.  The  visual  inspection  and  review  of  available  design  and 
construction  data  indicate  that  Mountain  Shadow  Lake  Dam  is  in  fair 
condition.  The  primary  deficiency  noted  during  the  inspection  was  the  lack  of 
rock  protection  for  the  spillway  discharge  channel  along  the  downstream  toe  of 
the  embankment. 

The  hydrologic  and  hydraulic  computation  indicate  that  the 
combination  of  reservoir  storage  and  spillway  discharge  capacity  will  pass  92% 
of  the  PMF  prior  to  overtopping  the  embankment.  Therefore,  in  accordance  with 
the  criteria  outlined  and  evaluated  in  Section  5.5,  the  spillway  for  Mountain 
Shadow  Lake  Dam  is  considered  to  be  adequate. 

b.  Adequacy  of  Information.  The  design  and  construction  data  contained 
in  PennDER  files,  in  conjunction  with  data  collected  during  the  visual 
inspection,  are  considered  to  be  adequate  for  making  a  reasonable  assessment 
of  this  dam. 

c.  Urgency .  The  recommendations  presented  below  should  be  implemented 
immediately. 

d.  Necessity  for  Additional  Studies.  The  results  of  this  inspection 
Indicate  no  need  for  additional  studies. 

7.2  Recommendations. 

1.  The  owner  should  restore  the  riprap  protection  for  the  spillway 
discharge  channel  to  design  condition  without  delay. 

2.  The  owner  should  assure  that  the  outlet  gate  control  is  properly 
secured  against  tampering  by  unauthorized  personnel. 

3.  A  formal  surveillance  and  downstream  emergency  warning  system  should 
be  developed  for  use  during  periods  of  high  or  prolonged  precipitation. 

4.  An  operation  and  maintenance  manual  or  plan  should  be  prepared  for 
use  as  a  guide  in  the  operation  on  the  dam  during  normal  and  emergency 
conditions. 

5.  A  schedule  should  be  developed  for  regular  inspection  and  routine 
maintenance  of  the  dam  and  appurtenances. 
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APPENDIX  A 


CHECKLIST  -  VISUAL  INSPECTION 


Check  List 
Visual  Inspection 
Phase  I 
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Materials  Investigations  Borings  were  taken  in  soli  Investigation  mentioned  above,  geolog  reports 
Boring  Records  Gradation  analysis,  unconfined  compression  tests,  in  place  density  tests 
Laboratory  and  shear  tests  are  also  contained  in  this  report. 
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EXHIBIT  C-l 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two  basic 
types  of  hydrologic  analyses:  1)  the  evaluation  of  the  overtopping 
potential  of  the  dam;  and  2)  the  estimation  of  the  downstream 
hydrologic-hydraulic  consequences  resulting  from  assumed  structural 
failures  of  the  dam.  Briefly,  the  computational  procedures  typically 
used  in  the  dam  overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph (s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph (s)  through  the  reservoir 
to  determine  if  the  event (s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph(s)  from  the  reservoir 

to  desired  downstream  locations.  The  results  provide  the  peak  dis¬ 
charge^),  time(s)  of  the  peak  discharge (s) ,  and  the  maximum  stage(s) 
of  each  routed  hydrograph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequence  resulting 
from  an  assumed  structural  failure  (breach)  of  the  dam  is  typically 
performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph (s ;  through  the  reservoir. 

c.  Development  of  a  failure  hydrograph(s)  based  on  specified 
breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s)  to  desired  downstream 
locations.  The  results  provide  estimates  of  the  peak  discharge(s) , 
time(s)  to  peak  and  maximum  water  surface  elevations  of  failure 
hydrographs  for  each  location. 
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(1)  HYDROMETEOROLOGICAL  REPORT  -ty  ,  U.  S.  Army  Corps  of  Engineers,  1955. 

(2)  Hydrologic  zone  defined  by  Corps  of  Engineers,  Baltimore  District,  For 
Determination  of  Snyder  Coefficients  (Cp  and  C^). 


(3)  Snyder  Coefficients 

(A)  L  ■  Length  of  longest  watercourse  from  dam  to  bhain  divide. 

LCfl  *  Length  of  longest  watercourse  from  dam  to  point  opposite  basin 
centroid. 
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!  PHASE  1  INSPECTION  REPORT 

NATIONAL  DAM  INSPECTION  PROGRAM 

MOUNTAIN  SHADOW  LAKE 
0  CORRADINI,  OR.  BUCHANAN 
DRAINAGE  AREA  a  DOWNSTREAM 
DEVELOPMENT  PLAN 

PLATE  E-H 


APPENDIX  K 


GEOLOGY 


GENERAL  GEOLOGY 

The  site  is  within  the  Appalachian  Mountain  Section  of  the  Valley  and  Ridge 
Physiographic  Province.  It  is  in  a  valley  caused  by  the  erosion  of  the  weaker 
Mauch  Chunk  shales  between  the  sandstones  which  constitutes  the  ridges  of  the 
valley.  The  Mauch  Chunk  shales  constitute  the  bedrock  underlying  the  dam 
site.  The  site  should  contain  unconsolidated  colluvial  material  probably 
exceeding  a  thickness  of  2  meters.  Pre-Wisconsinan  glacial  drift  may  also 
exist  below  the  colluvium.  The  foundation  for  the  dam  is  of  a  relatively 
impervious  nature. 


LEGEND 

(Bedrock) 

11  LLEWELLYN  FORMATION  -  Gray,  fine-  to  coarse-grained  sandstone, 

siltstone,  shale,  conglomerate,  and  numerous  anthracite  coals  in 
repetitive  sequences. 

Ip  POTTSVILLE  GROUP  -  Gray  conglomerate,  fine-  to  coarse-grained 

sandstone,  and  siltstone  and  shale  containing  minable  anthracite 
coals.  Includes  three  formations.  In  descending  order:  Sharp 
Mountain — conglomerate  and  conglomerate  sandstone;  Schuylkill  — 
sandstone  and  conglomerate  sandstone;  Tumbling  Run — conglomeratic 
sandstone  and  sandstone. 


Mmc  MAUCH  CHUNK  FORMATION  -  Grayish-red  shale,  siltstone,  sandstone,  and 
some  conglomerate;  some  local  nonred  zones.  Includes  Loyalhanna 
Member — crossbedded,  sandy  limestone  at  base  of  south-central  and 
southwestern  Pennsylvania;  also  includes  Greenbrier  Limestone  Member 
and  Wymps  Gap  and  Deer  Valley  Limestones,  which  are  tongues  of  the 
Greenbrier.  Along  Allegheny  Front  from  Blair  County  to  Sullivan 
County,  Loyalhanna  Member  is  greenish-gray,  calcareous,  crossbedded 
sandstone. 

Mp  POCONO  FORMATION  -  Light-gray  to  buff  or  light-olive-gray,  medium¬ 
grained,  crossbedded  sandstone  and  minor  siltstone,  commonly 
conglomeratic  at  base  and  in  middle;  medial  conglomerate,  where 
present,  is  used  to  divide  into  Mount  Carbon  and  Beckville  Members; 
equivalent  to  Burgoon  Sandstone  of  Allegheny  Plateau. 

MDsk  SPECHTY  KOPF  FORMATION  -  Light-  to  olive-gray,  fine-  to  medium-grained, 
crossbedded  sandstone,  siltstone,  and  local  polymictic  diamictite, 
pebbly  mudstone,  and  laminate;  sometimes  arranged  in  crude  fining- 
upward  cycles;  locally  has  grayish-red  shale  near  top  and  conglomerate 
at  base  and  In  middle. 


